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DETAILED ACTION 



1 . This office action is in response to the amendment filed on 1/31/2007. 

2. Claims 9, 18, and 27 have been amended. 

3. The objections/rejections from the prior correspondence not restated herein have 
been withdrawn. 



Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

6. Claims 1-3, 6-7, 10-12, 15-16, 19-21, 24-25 are rejected under 35 U.S.C. 103(a) 
as being unpatentable by Jacobson et al., U.S. Patent Application Publication No. 



2004/0068636 (hereinafter Jacobson) which incorporates Jacobson et al., U.S. Patent 
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No. 5,392,244 (hereinafter Jacobson 2) by reference, Ooe et al., US patent 5737743, 
and English et al., US patent 5345575. 

7. With respect to claim 1, Jacobson teaches of a method comprising: creating a 
virtual data storage parcel (Figs. 1, 2; paragraphs 0020, 0024; where the controller is 
arranged to create a virtual storage space. The virtual storage space includes a 
plurality of virtual storage volumes (virtual data storage parcel)), 

the virtual data storage parcel including a number of virtual logical data blocks of 
a first size (Fig. 2; paragraph 0031; where the blocks in the virtual storage locations 
include 512 bytes of data); 

creating a physical data storage parcel (Fig. 2; paragraph 0024; where the 
physical storage space includes a plurality of physical storage volumes (physical 
storage parcel). The physical storage volumes are present; therefore they have been 
created), 

the physical data storage parcels including a number of data blocks of a second 
size (Fig. 2; paragraph 0031; where the blocks in the physical storage locations include 
512 bytes of data); and 

mapping the virtual logical data blocks in the virtual data storage parcel to the 
physical data storage blocks in the physical storage parcel (Figs. 1, 2; paragraph 0029). 

Jacobson fails to explicitly teach of the second size being smaller than the first 
size. However, Ooe teaches of a logical block size is an integer multiple of a physical 
block (abstract). 
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Jacobson fails to explicitly teach of the larger size of the virtual logical data 
blocks provides additional storage space for data of one or more types including at least 
one of error correction code data, cyclic redundancy check data, checksum data, 
timestamp data, and cache history data. However, English teaches of wherein the 
larger size of the virtual logical data blocks provides additional storage space for data of 
one or more types including at least one of error correction code data, cyclic 
redundancy check data, checksum data, timestamp data, and cache history data (fig. 
3c; column 3, lines 19-26; where the packet (logical block) contains a block of data 
(physical block), sequence number (timestamp), and a flag). 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Jacobson incorporating Jacobson 2 and Ooe at the time of the invention to make the 
logical block size of Jacobson an integer multiple of a physical block size as taught in 
Ooe. Their motivation would have been to reduce the seek count and rotation wait time 
for the disk (Ooe, column 3, lines 7-1 1 ). 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Jacobson incorporating Jacobson 2, Ooe, and English at the time of the invention to 
include the sequence number/timestamp and flag from the packet of English into the 
logical block of the combination of Jacobson incorporating Jacobson 2 and Ooe. Their 
motivation would have been to allow for recovery from system failures and provide for 
atomic updates of objects (English, column 3, lines 23-26). 

8. With respect to claim 2, Jacobson also teaches of, the method further 
comprising: storing data pertaining to the virtual data storage parcel in one or more of 
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the physical data storage blocks in the physical data storage parcel (Fig. 2; paragraph 
0030; where the host request to write addresses a storage location of a virtual storage 
volume, and a pointer contains the location in the physical storage location which 
contains the data written by the host) 

wherein a size of the physical data storage parcel exceeds the size of the virtual 
data storage parcel (Fig. 2; paragraphs 0024, 0031; where the depicted number of 
volumes which show 5 physical volumes and 3 virtual volumes can be more or less). 

9. With respect to claim 3, Jacobson also teaches of wherein data pertaining to the 
physical data storage parcel includes data of one or more types selected from a list 
consisting of error correction code data, cyclic redundancy check data, checksum data, 
timestamp data and cache history data (Fig. 1; paragraph 0022; where the controller 
uses a RAID 5DP (double parity) storage scheme to store the data. Jacobson 2, Figs. 
1, 3; column 3, line 61 - column 4, line 31; where parity data (error correction code 
data) is stored in one of the 4 physical disks). 

10. With respect to claim 10, Jacobson teaches of a data storage system comprising: 
a storage medium (Fig. 1, item 14; paragraph 0019); 

a processing system (Fig. 1, item 12; paragraph 0020); and 
a memory, coupled to the processing system (Fig. 1, item 18; paragraph 0023), 
the memory having stored therein instructions which, when executed by the 
processing system, cause the processing system to create a virtual data storage parcel 
(Figs. 1, 2; paragraph 0020, 0023 - 0024; where the memory stores executable code 
usable by the controller. The controller is arranged to create a virtual storage space. 
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The virtual storage space includes a plurality of virtual storage volumes (virtual data 
storage parcel)), 

the virtual data storage parcel including a number of virtual logical data storage 
blocks of a first size (Fig. 2; paragraph 0031; where the blocks in the virtual storage 
locations include 512 bytes of data), 

create a physical data storage parcel (Fig. 2; paragraph 0024; where the physical 
storage space includes a plurality of physical storage volumes (physical storage parcel). 
The physical storage volumes are present; therefore they have been created), 

the physical data storage parcel including a number of physical data storage 
blocks of a second size (Fig. 2; paragraph 0031; where the blocks in the physical 
storage locations include 512 bytes of data), and 

map the virtual logical data storage blocks in the virtual data storage parcel to the 
physical data storage blocks in the physical data storage parcel (Figs. 1, 2; paragraph 
0020, 0029). 

Jacobson fails to explicitly teach of the second size being smaller than the first 
size. However, Ooe teaches of a logical block size is an integer multiple of a physical 
block (abstract). 

Jacobson fails to explicitly teach of the larger size of the virtual logical data 
blocks provides additional storage space for data of one or more types including at least 
one of error correction code data, cyclic redundancy check data, checksum data, 
timestamp data, and cache history data. However, English teaches of wherein the 
larger size of the virtual logical data blocks provides additional storage space for data of 
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one or more types including at least one of error correction code data, cyclic 
redundancy check data, checksum data, timestamp data, and cache history data (fig. 
3c; column 3, lines 19-26; where the packet (logical block) contains a block of data 
(physical block), sequence number (timestamp), and a flag). 

11. With respect to claim 11, Jacobson also teaches of wherein the instructions, 
when executed by the processing system, further cause the processing system to: store 
data pertaining to the virtual data storage parcel in one or more of the physical data 
storage blocks in the physical data storage parcel (Fig. 2; paragraphs 0020, 0023, and 
0030; where the host request to write addresses a storage location of a virtual storage 
volume, and a pointer contains the location in the physical storage location which 
contains the data written by the host), 

wherein a size of the physical data storage parcel exceeds the size of the virtual 
data storage parcel (Fig. 2; paragraphs 0024, 0031; where the depicted number of 
volumes which show 5 physical volumes and 3 virtual volumes can be more or less). 

12. With respect to claim 12, Jacobson also teaches of wherein data pertaining to the 
physical data storage parcel includes data of one or more types selected from a list 
consisting of error correction code data, cyclic redundancy check data, checksum data, 
timestamp data and cache history data (Fig. 1; paragraph 0022; where the controller 
uses a RAID 5DP (double parity) storage scheme to store the data. Jacobson 2, Figs. 
1, 3; column 3, line 61 - column 4, line 31; where parity data (error correction code 
data) is stored in one of the 4 physical disks). 
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13. With respect to claim 19, Jacobson teaches of a machine-readable medium 
containing instructions" (Fig. 1; paragraph 0023) which, when executed by a processing 
system, cause the processing system to perform a method, the method comprising: 
creating a virtual data storage parcel (Figs. 1, 2; paragraphs 0020, 0024; where the 
controller is arranged to create a virtual storage space. The virtual storage space 
includes a plurality of virtual storage volumes (virtual data storage parcel)), 

the virtual data storage parcel including a number of virtual logical data storage 
blocks of a first size (Fig. 2; paragraph 0031; where the blocks in the virtual storage 
locations include 512 bytes of data); 

creating a physical data storage parcel (Fig. 2; paragraph 0024; where the 
physical storage space includes a plurality of physical storage volumes (physical 
storage parcel). The physical storage volumes are present; therefore they have been 
created), 

the physical data storage parcel including a number of physical data storage 
blocks of a second size (Fig. 2; paragraph 0031; where the blocks in the physical 
storage locations include 512 bytes of data); and 

mapping the virtual logical data storage blocks in the virtual data storage parcel 
to the physical data storage blocks in the physical data storage parcel (Figs. 1, 2; 
paragraph 0029). 

Jacobson fails to explicitly teach of the second size being smaller than the first 
size. However, Ooe teaches of a logical block size is an integer multiple of a physical 
block (abstract). 
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Jacobson fails to explicitly teach of the larger size of the virtual logical data 
blocks provides additional storage space for data of one or more types including at least 
one of error correction code data, cyclic redundancy check data, checksum data, 
timestamp data, and cache history data. However, English teaches of wherein the 
larger size of the virtual logical data blocks provides additional storage space for data of 
one or more types including at least one of error correction code data, cyclic 
redundancy check data, checksum data, timestamp data, and cache history data (fig. 
3c; column 3, lines 19-26; where the packet (logical block) contains a block of data 
(physical block), sequence number (timestamp), and a flag). 

14. With respect to claim 20, the combination of Jacobson incorporating Jacobson 2 
and Ooe teaches all of the limitations of the parent claim as discussed supra. Jacobson 
also teaches of wherein the method further comprising: storing data pertaining to the 
virtual data storage parcel in one or more of the physical data storage blocks in the 
physical data storage parcel (Fig. 2; paragraph 0030; where the host request to write 
addresses a storage location of a virtual storage volume, and a pointer contains the 
location in the physical storage location which contains the data written by the host); 

wherein a size of the physical data storage parcel exceeds the size of the virtual 
data storage parcel (Fig. 2; paragraphs 0024, 0031; where the depicted number of 
volumes which show 5 physical volumes and 3 virtual volumes can be more or less). 

15. With respect to claim 21, the combination of Jacobson incorporating Jacobson 2 
and Ooe teaches all of the limitations of the parent claim as discussed supra. Jacobson 
also teaches of wherein data pertaining to the physical data storage parcel includes 
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data of one or more types selected from a list consisting of error correction code data, 
cyclic redundancy check data, checksum data, timestamp data and cache history data 
(Fig. 1; paragraph 0022; where the controller uses a RAID 5DP (double parity) storage 
scheme to store the data. Jacobson 2, Figs. 1, 3; column 3, line 61 - column 4, line 31; 
where parity data (error correction code data) is stored in one of the 4 physical disks). 

16. With respect to claims 6, 15, and 24, the combination of Jacobson incorporating 
Jacobson 2 and Ooe teaches all of the limitations of the parent claims as discussed 
supra. Jacobson 2 teaches of wherein the virtual data storage parcel includes less 
virtual logical data blocks than the physical data storage parcel (column 7, lines 59 - 
64). 

Jacobson fails to specifically teach of eight virtual logical data blocks and nine 
data storage blocks. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use eight virtual logical data blocks and nine physical logical data storage 
blocks since it has been held that relative dimensions are not patentably distinct. 
Gardner v. TEC Systems, Inc., 220 USPQ 777 (Fed. Cir. 1984). In addition, the 
applicant states in paragraph 0018 and 0019 that the number of data blocks in the 
physical and virtual data storages parcels may vary. 

17. With respect to claims 7, 16, and 25, the combination of Jacobson incorporating 
Jacobson 2 and Ooe teaches all of the limitations of the parent claims as discussed 
supra. Jacobson also teaches of wherein the nine physical data storage blocks are 
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each 512 bytes in length (paragraph 0031; where the blocks of the physical storage 
system comprise 512 bytes of data). 

18. Claims 4, 13, and 22 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobson incorporating Jacobson 2, Ooe, English, and Peterson et al., U.S. Patent 
No. 5,911,150 (hereinafter Peterson). 

19. With respect to claims 4, 13, and 22, Peterson teaches of wherein each virtual 
logical data block includes system data as well as data pertaining to the system data of 
the respective virtual logical data block (Figs. 10, 11; column 6, lines 10-33; where the 
Host Block Header (system data) and logical block data (data pertaining to the system 
data) make up a logical block). 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Jacobson, Jacobson 2, Ooe, English and Peterson at the. time of the invention to 
incorporate the Host Bock Header from the logical blocks of Peterson into the virtual 
storage blocks of the combination of Jacobson incorporating Jacobson 2, Ooe, and 
English. The motivation for this would have been to separate and define the logical 
blocks (Peterson, column 6, lines 10 - 22). 

20. Claims 5, 14, and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobson incorporating Jacobson 2, Ooe, English, and Peterson as applied to 
claims 4, 13, and 22 respectively, and further in view of Itoh et al., U.S. Patent No. 
5,966,720 (hereinafter Itoh). 

With respect to claims 5, 14, 23, Itoh teaches of wherein the data pertaining to 
the virtual logical data block includes data of one or more types of data selected from 
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the list consisting of error correction code data, cyclic redundancy check data, 
checksum data, timestamp data and cache history data (Fig. 1; column 2, lines 60 - 62; 
column 3, lines 14-23; where the sectors within each block are addressed by logical 
addresses assigned to them and not their physical address. When data is written to the 
sectors, cyclic redundancy check data is also written into each sector). 

It would have been obvious to one of ordinary skill in the art having the teaching 
of Jacobson incorporating Jacobson 2, Ooe, English, Peterson, and Itoh at the time of 
the invention to include the cyclic redundancy check data from Itoh in the virtual blocks 
of the combination of Jacobson incorporating Jacobson 2, Ooe, English, and Peterson. 
The motivation for this would have been to enable correction of the error in 1 bit and the 
detection of the error in 2 bits (Itoh, column 3, lines 22 - 24). 

21. Claims 8, 17, and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobson incorporating Jacobson 2, Ooe, English, and Cleveland et al., U.S. 
Patent No. 5,325,370, (hereinafter Cleveland). 

22. With respect to claim 8, 17, 26, Cleveland teaches of wherein the size of each 
virtual logical data block varies within a data storage system (Fig. 9; column 8, lines 29 
- 47; where the data blocks are logical entities (virtual logical data blocks) which may 
have different lengths). . 

It would have been obvious to one of ordinary skill in the art having the teachings 
of the combination of Jacobson incorporating Jacobson 2, Ooe, and English, and 
Cleveland at the time of the invention to incorporate the variable logical data block sizes 
from the virtual storage of Cleveland to virtual bock sizes in the virtual storage system of 
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the combination of Jacobson incorporating Jacobson 2, Ooe, and English. The 
motivation for this would have been to more efficiently store data in the system 
(Cleveland, column 1 , line 65 - column 2, line 1 , column 2, line 59 - column 3, line 1 1 ). 

23. Claims 9, 18, and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jacobson incorporating Jacobson 2, Ooe, and English. 

24. With respect to claim 9, 18, 27, English teaches of determining a number of 
physical data storage blocks based upon consideration of size overhead and 
performance overhead (column 3, lines 27-41; where an amount of reserve storage is 
available for future allocation to ensure that a storage location is always available. This 
directly relates to the number of physical blocks. The reserve amount when 5% allows 
for through put of half the nominal bandwidth, while at a reserve of 50%, the speed 
approaches the nominal bandwidth). 

It would have been obvious to one of ordinary skill in the art having the teachings 
of Jacobson incorporating Jacobson 2, Ooe and English at the time of the invention to 
incorporate the process of maintaining a variable reserve of physical blocks as taught in 
English into the combination of Jacobson incorporating Jacobson 2, Ooe, and English. 
The motivation for this would have been to provide better performance and ensure that 
there is always available storage (English, column 3, lines. 27-41). 

Response to Arguments 

25. Applicant's arguments filed 1/31/2007. have been fully considered but they are 
not persuasive. 
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26. In response to applicant's arguments against the references individually, 
specifically Jacobson, one cannot show nonobviousness by attacking references 
individually where the rejections are based on ^combinations of references. See In re 
Keller, 642 F.2d 413, 208 USPQ 871 (CCPA 1981); In re Merck & Co., 800 F.2d 1091, 
231 USPQ 375 (Fed. Cir. 1986). 

27. The applicant argues with respect to claims 1,10, and 19, that the combination of 
Jacobson, Ooe, and English fails to teach that, "the larger size of the virtual logical data 
blocks provides additional storage space." The examiner disagrees. Ooe teaches of a 
logical block size that is an integral multiple of a physical block size (Ooe, abstract, 
column 2, lines 30-36, column 5, lines 39-41). Since the logical blocks are larger than a 
physical block, they must provide additional storage space. 

The applicant also argues that the "extra information" mentioned in English 
column 3, lines 19-26 is not additional storage space as claimed but "simply additional 
information included in the existing structure of each data packet." The examiner 
disagrees. The extra information is part of the data packet and thus must be stored as 
a part of the packet, else it would not be a part of the packet. Where ever it is stored can 
be called storage space since it stores the extra information. If the extra information 
were to be included in the structure of the packet as the applicant contends, then it must 
be in additional storage space since it is not in the typical storage space within the 
packet. 
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Conclusion 

28. Applicants amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

29. A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

30. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael Krofcheck whose telephone number is 571-272- 
8193. The examiner can normally be reached on Monday - Friday. 

31 . If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matt Kim can be reached on 571-272-4182. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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32. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 

Michael Krofcheck 
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